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INTRODUCTION 
The I n t e r - t r a p p e a n beds of the Kateru area have 
a t t r a c t e d the a t t e n t i o n of Ind ian g e o l o g i s t s e v e r C s i n c e 
these were d i s c o v e r e d by Wa l t e r E l l i o t i n 1854, I t has 
been main ly because o f two r e a s i o n s : ( 1 ) A d e t a i l e d 
study o f these beds throv/^ cons i d e r a b l e l i g h t on the 
age o f the Deccan- t rap j w i t h which they are c l o s e l y 
a s s o c i a t e d i n t h i s p a r t o f I n d i a , and ( 2 ) the f o s s i l 
assemblage present? i n these sediments comprise both 
: -J : 
the marine and f r e s h wa te r animals and p l a n t s . A l though 
some m e g a - f o s s i l s and m i c r o ~ f o s s i l s f r om these beds 
have been d e s c r i b e d by the e a r l i e r v/orkers but no 
comprehensive s y s t ema t i c study of the mic ro - fauna 
has y e t appeared . However, r e c e n t l y S a s t r i (1963) 
d e s c r i b e d and i l l u s t r a t e d a f ew f o r a m i n i f e r a and 
os t racoda f rom these beds . The age of the Kateru 
I n t e r - t r a p p e a n s has been taken by m a j o r i t y o f 
workers as Eocene. 
The p r e s en t s tudy was undertaken p r i m a r i l y 
w i t h a View t o s tudy the l i t t l e knov/n micro - fav ina l 
assemblage from the Kateru I n t e r - t r a p o e a n s . Bed-by-bed 
samples were c o l l e c t e d f rom I n t e r - t r a p p e a n beds and 
a f a i r l y r i c h m i c r o - f a u n a l assemblage compr is ing 
o f f o r a m i n i f e r a , os t racoda and chara f r u i t s was 
r e c o v e r e d . However, owing to the l i m i t a t i o n o f 
t i m e , the sys tamat l c d e s c r i p t i o n o f os t racoda and 
chara f r u i t s coiald not be i n c o r p o r a t e d i n the p r e s en t 
work . 
Labora to ry Procedure and t e c l m i q u e ; 
The sanples were crushed, b o i l e d in d e t e r g e n t s and 
sc reened through a s e t o f standard s i e v e s . The washed m a t e r i a l 
b 
was t r e a t e d w i th car/^nte t rach lor ide f o r c o n c e n t r a t i n g the 
f o r a m i n i f e r a . However, a check f o r h e a v y - w a l l e d s p e c i e s was 
made f r om the o r i g i n a l m a t e r i a l . F o r a m i n i f e r a were p i cked 
w i t h the he lp o f f i n e s a b l e - h a i r brush and arranged i n s q u a i r e d 0 
s l i d e s f o r i d e n t i f i c a t i o n and s tudy . A b i n o c u l a r s te rozoom 
microscope was ufjed f o r v i e w i n g the f o r a m i n i f e r a . 
I n r e c en t y e a r s , the w a l l s t r u c t u r e i n ca l ca r eous 
f o r a m i n i f e r a has been g i v e n a g r e a t importance in c l a s s i f i c a t i o n 
In the p resen t work the techniques d e s c r i b e d by Wood (1963) have 
been f o l l o w e d . The specimens were c l e aned , immersed i n a b s o l u t e 
a l c o h o l t o remove the mo is ture and were p l a c e d i n x y l ene c o n t a i n e d 
i n a g l a s s s l i d e \vij;h a c e n t r a l c a v i t y . The immersed s p e c i -
mens were , then, v i ewed under c r o ssed n i c o l s . 
Chapter 2. 
PREVIOUS WORK 
The I n t e r - t r a p p e a n beds o f the Kateru area v/ere 
d iscovere id by V/alter E l l i o t i n 1854. He observed t h a t 
; d 
the Kateru I n t e r - t r a p p e a n i v/as sar^/itched betv;een the 
flov/s of b a s a l t . 
H i s l op His l o p , Mur r a y s , and Jones, 1860) 
s tud i ed i n d e t a i l the f o s s i l c o l l e c t i on ' ^ from the 
Rajahmundry I n t e r - t r a p p e a n s . On the bas i s o f f o s s i l 
e v i d e n c e , he suggested tha t the I n t e r - t r a p p e a n beds 
o f the Kateru area Met* o f e s t u r i n e nature and be long 
1/ 
t o e a r l y Eocene age . H is lop ( ^ Ide King, 1880, p . 233) 
d e s c r i b e d the f o l l o w i n g f o s s i l s f rom the I n t e r - t r a p p e a n 
band o f the pangadi and Kateru a r e a s . 
PAN-GAD I 
GASTROPODA : 
Fusus pygmoe us H i s l o p . 
Pseudo l i va e l egans H i s l o p , 
Pseudol^va sp . 
Ha t i c a s t odda rd i H i s l o p . 
Ha t i ca 2__sp. 
Ger i th ium mu l t i f o rme His l o p . 
Ger i th lum subcyl indraceum His l op 
PELECYPODA : 
Ostrea pangad iens is H is l op 
Anomja Kateruens is H is lop 
Anomia 2 so . 
Lima sp . His l op . 
P e r m meleap;r inoides H ls lop 
Perna ^ s p . 
Modiola sp . H i s l o p . 
Area s t r i a t u l a H i s l o p . 
Nucula pus i l i a H is lop . 
Lucina parva H i s l o p . 
Luclna ( K e l l i a ) nana H is l op . 
Corb is e l l i p t i c a H i s l o p . 
Corb is sp. 
Gorb i cu la ingens H i s l o p , 
KATBRU 
GASTROPODA : 
Gerithi\;m l e i t h i i H i s l o p . 
Cer i thiuin s t o d d a r d i H i s l o p . 
V i ca rya f u s l f o r m l s H i s l o p . 
T u r r i t e l l a p roe l onga H i s l op , 
paludina sp . 
Physa p r i n s e p i Sow. 
Dental ium sp . 
PBLECYODA : 
Gorb i cu la 2 sp . 
Ca rd i t a v a r i a b i l i s H i s l o p . 
Ca rd i t a pus i l i a H^ i s l op . 
Cytherea W i l s o n i H i s l o p . 
Cytherea o r b i c u l a r i s H i s l op . 
T e l l l n a woodv/ardl His l op 
Psaimnobla j one s i H i s l o p . 
Corbula oldhami H i s l o p . 
Corbula s o l e i f era H i s l o p . 
King (1874) d e s c r i b e d the t raps a l ongw i th the I n t e r - t r a p p e a n 
band o f the Kateru a r e a . In a subsequent p u b l i c a t i o n the sanss 
author (K ing , 1880) gave a comprehensive account of the g e o l o g y 
o f the Kajahmundr^r a rea and summarised f i n d i n g s o f the e a r l i e r 
worke rs . Suppor t ing H i s l o p » s viev/. King ( o p . c i t . ) f a v o u r e d an 
e a r l y Eocene age f o r these beds , 
B.Sahni (1934) f a v o u r e d an e a r l y T e r t i a r y age f o r the 
I n t e r - t r a p p e a n s on p a l a e o b o t a n i c a l e v i d e n c e s . 
Raw e ^ (1936) d i s cussed the age o f the Deccan t r aps 
near Rajahmundry and c ons i d e r ed the I n t e r - t r a p p e a n s t o be o f 
Eocene a g e . 
I^o and Rao (1937 ) , r e co rded f o l l o v/ ing e l e v e n s p e c i e s 
o f P o r a m i n i f e r a , mos t l y i n t h i n s e c t i o n s , f rom the I n t e r - t r a p p e a n s 
o f the Rajahmundry area : 
T r i l o c u l i n a a f f . l a e v i g a t a d 'O rb i gny , Robulus sp , i n d e t , , 
Robulus c f . o c c i d e n t a l i s i f p d o s a r i a z i p p e i Reuss . , Nonion sp . 
i n d e t . , Giimbelina . ^ l ob i f e r a Reuss, , Orbulina c f . 0. un i ve rsa 
d ' ^ r b i g n y . , S p h a e r o i d i n e l l a s p , , Globotruncana s p » , G l o b o r o t a l l a c f , 
G, menard i i d ' O r b i g n y . , Anomalina r u d i o Reuss, On the b a s i s o f 
f o r a m i n i f e r a l e v i d e n c e s , these authors consedered tha t the Kate ru 
I n t e r - t r a p p e a n v/as d e p o s i t e d i n e s t u r i n e c o n d i t i o n s and b e l ong 
t o Pa laeocene a g e , 
Pia (1930) d i s c o v e r e d a new genus o f c a l c a r e o u s 
a l ga H o l o s p o r e l l a c f , s iamensis f rom the Kamawkala l imes tone (upper 
T r i a s s i c ) o f the Burmo-Siamese f r o n t i e r and d e s c r i b e d H,s iamens is f rom these beds , Rao and Rao (1937) r e co rded a s i m i l a r 
6 
ca l ca r eous a l g a f rom the I n t e r - t r a p p e a n band of ^ Ea j ah -
mundry and compared i t w i t h H. ^ iamensis P ia . However, 
the occurrence o f t h i s T r i a s s i c spec i e s i n the Rajahmundry 
I n t e r - t r a p p e a n s i s r a t h e r p e r p l e x i n g as the I n t e r - t r a p p e a n 
beds are cons ide red t o be of e a r l y Eocene a g e . 
K .S . Rao and S.-^.N. Rao (1939) r e c o rded some w e l l 
p r e s e r v e d charophy t i c remains f r om the Kateru I n t e r - t r a p p e a n 
band, -^ he f o l l o w i n g t h i r t e e n spec i es ctf o f char a v/ere 
d e s c r i b e d and i l l u s t r a t e d by Rao and Rao. ( o£ . c i t . ) : 
Char a i v r i g h t i i S a l t e r i n Fo rbes . 
Chara h e l i c t e r e s B r o n g n i a r t . 
Chara med icag lnu la B r o n g n i a r t . 
Chara c o e l a t a Red and Groves . 
Chara y a s i f o r m i s Red and Groves . 
Chara tu rb ina t a Red and ^^roves. 
Chara s t r o b i l o c a r p a Red and Groves . 
Chara subglobosa Groves . 
Chara o e h l e r t i D o l l f us . 
Chana ra.iahmundrica sp . nov . 
Chara samoathi sp . nov . 
Chara s a h n i i sp . nov . 
Chara i n d i e a sp . nov . 
On the bas i s of the above forms o f chara^ these authors 
cons ide r ed the Kateru I n t e r - t r appeans t o be of e s t u r i n e nature 
and b e l o n g i n g t o T e r t i a r y a g e . 
Krishnan (1950) s tud i ed l imes tone of Kateru I n t e r , 
t rap^eans and made t h e i r d e t a i l e d chemica l a n a l y s i s . Ife 
"concluded tha t the l i r t f t o n e was nut v e r y a t t r a c t i v e f o r the 
manufacture o f cement. However, i t i s commonly used f o r making 
q u i c l ^ i m e . Krijshnan c i t , ) a l s o r e p o r t e d the occurrence 
o f r ed ochre f rom the same a r ea , between l imes tone beds and 
the o v e r l y i n g t r a p s , which i s used f o r making r ed c o l o u r . 
S a s t r i ( v i d e Rao, S . R . N . , 1953) r e p o r t e d B a i r d i a 
subde l t o i d ea (B/^inster), Xesto le/yr is raniUfot iana (Latham) ?, 
and Cy the r e i s bowerbanki Jones, chara " f r u i t s " , and 
f o r a m i n i f e r s - G-audryina and L e n t i c u l i n a f rom the Ra j ah -
mundry I n t e r - t r a p :ieans . 
S a s t r i (I96I) r e co rded f o u r t e e n s p e c i e s of P o r a m i n i f e r a , 
Ostracoda and f o s s i l G-yrpgonites (chara f r u i t s ) f rom the 
I n t e r - t r a p o e a n band a t Kuntamuru v i l l a g e (17° 2 ' 3 o " : 81° 4 8 ' ) , 
near Rajahmundry. The same author ( S a s t r i , 1963) , e l a b o r a t e d 
h i s e a r l i e r v;ork and d e s c r i b e d and i l l u s t r a t e d f o r a m l n i f e r a 
and os t racoda ob ta ined f rom near Kuntamuru. The F o r a m l n i f e r a 
i n c l u d e , Ba thy s iphon s p . , D i s c o r b i s c f . midv/ayensls v a r . 
s o l dadoens i s Cushman and Renz; Gaudrylna ra jahmundr ica s p . 
nov . , G l a v u l i n o i d e s s o . , and D i s c o r b i s ind lcus sp . nov . 
The ostracod^ include Gytherel loidea so . , Bairdia subdeltoidea 
Miinster, Cythere r a n i k o t i a n a Latham^ Cy thare l s bowerbanki 
Jones^ C y t h e i ^ i s c f . mersondav l e s i Latham. He observed 
tha t as a r e s u l t o f some degree of weather ing the f o r a m i n i -
f e r s have l o g t t h e i r some ' important f e a t u r e s . On the b a s i s 
o f m i c r o - f a u n a l assemblage, he concluded that the I n t e r -
t rappean beds o f the Rajahmundry area were d e p o s i t e d i n 
tb 
esturine conditions and tw-lo^ jjS^ Eocene age. 
Vaidhyanadhan (1963) mapped about 150 Sq. m i l e s of area 
near Rajahmundry and v/orked out the success i on hri the area by ' • • 
b o r e - h o l e s . 
Ghnpter 3 . 
GEOLOGY OF THE AREA 
I fe teru (Survey of I n d i a , Toposheet No. 65G/16; 
1 8 1 i s a smal l v i l l a g e i n the East G-odavari 
d i s t r i c t of iVndhra Pradesh, "^he r ock t ypes found i n t h i s 
area are t r a p s , l imes tones and sandstones . The s t r a t i g r a -
ph ic sequence i n the area i s as f o l l o w s ; 
Rock I3hit Rock type 






- V o l c a n i c 
st; ur ine 
- V o l c a n i c 
- E s t ur ine 








( ? P a l a e o c e n e ) 
The autor v i s i t e d the area j u s t a f t e r the r a i n y 
season . Mast o f the quar r i e s were f i l l e d e i t h e r by 
d eb r i s or by r a i n v/ater due to which i t was not p o s s i b l e 
t o c o l l e c t samples f r om the I n t e r - t r a p p e a n s anywhere 
excep t i n one quarry a long the Korakunda road , n e a r l y 
50 yards N.N.W. 1 the San i to r ium h i l l ( l o c a l i t y I ; 
Map 1 ) . '-iliis i s the upper band of the I n t e r - t r a p p e a n . 
The sequence o f s t r a t a i n t h i s quarry i s as f o l l o w s : 
N/- V- V 
I — r 
Ncnicn Sp.; RoSatina Sp., Lagcna Sp., Quinqueloculma Sp 
Protelphid um Sp. B.; Sh -
•3 
f^iT:: 
- r^  




SAMPLE No. ROCK UNIT CHARACTERS THICKNESS 
Oark g r e y & g r een , 
ves i cu la r - b a s a l t 
commonly w i th 
Deccan traps s i l i c a s e g g r e g a t i o n 35 
i n the form o f 
chalcedony and a g a t e . 
S.Sandy, f r i a b l e , s t e e l i 
1/3 I g r e y l imes tone f u l l of 2 
f o s s i l s : T u r r i t e l l a . 
Ger i th ium. N a t i c a . 
ean 
(Eocene ) 
2.s« 'hi t ish g r e y , ea r thy „ 
1/2 In t e r - t rapp i - c o l our l imes tone w i t h 1 ' 6 
some f o s s i l s o f Brachiopoda 
and Gastropoda. 
I / I i 1 .Whi te c r y s t a l l i n e l imes tone > 5 
I (Base not exposed ) 
I 
In the quarry near Kateru f rom where the p r e s en t 
c o l l e c t i o n was made, on l y one band o f the I n t e r - t r a p p e a n s 
v/as exposed . The j u n c t i o n between the I n t e r - t r a p p e a n 
band and the o v e r l y i n g t raps was marked by a burnt c on tac t 
c o n t a i n i n g f ragments of s h e l l , l imes tone and t rap r o c k . 
The ^n t e r - t r aopean band i s a lmost h o r i z o n t a l having a 
d ip o f 5 ° towards S .S .E . 
There are three beds o f l imes tones i n the I n t e r -
t rapoean band, '•'•'he bed No. 1 i s whi te and hard, and r a t h e r 
c r y s t a l l i n e towards the box;torn . The bed No. 2 i s q u i t e hard 
and compact v/ith some brach iopods and ga s t r opods . The bed No.3 
10 
i s sandy and f r i a b l e i n nature and v e r y r i c h in f o s s i l s . 
Krishnan (195D), on the bas i s o f the chamical ana l yses 
o f the l i m e s t o n e , suggested that the l imes tone can be used f o r 
making l ime , but not f o r cement manufacture . The I n t e r - t r a p p e a n 
band has an overburden of about 35 f e e t o f t rap r o ck which i s 
v e r y much weathered at the t o p . The t rap i s o f v e s i c u l a r t ype 
and con ta ins geods of chalcedony and a g a t e . 
I n the f o l l o w i n g pages, the c l a s s i f i c a t i o n proposed by 
L o e b l i c h and Tappan (1964) has been fo l lov/ed as i t i s c ons ide r ed 
t o be most up - t o -da t e c l a s s i f i c a t i o n . The spec i e s are arranged 
a l p h a b ? i t i c a l l y . 
Cha ) t e r 4 






ijlichv/aliy , 1830 
. / 
Delage and Herouard,1896 
Brady, 1881 
Rhumbler, 1895 





Ba. thy s iphon 
Bathysiphon sp . 
P l a t e 1, f i g u r e 2. 
D e s c r i p t i o n ; 
Tes t f r e e , c y l i n d r i c a l , s t r a i g h t ; w a l l c o i j p a r a t i ^ e l y t h i c k , 
p redominent l y of f i n e spong^sp icu les and amorphous m a t e r i a l w i t h 
much cement; c o n s t r i c t e d e x t e r n a l l y but w i thout i n t e r n a l p a r t i t i o n s ; 
e x t e r i o r smoothly f i n i s h e d , w h i t e , 
Diamenaions; ( i n mm.) 
' l enght of the tube - 0.38 
D iscuss ion : 
Avnimelech (1352) has d i scussed the genus Bathysiphon Sars , 
1872, i n h is r e v i s i o n of the tubu la r Monothalamia. He (1953) has 
g i v e n a d e t a i l e d account of the s t ruc tu r e of the v/all o f Bathys iphon. 
The specimen show c l o s e resemblance t o Bathysiphon eocen i cus 
d e s c r i b e d f rom the Eocene o f C a l i f o r n i a by Cushman and Hanna i n 
1927. This i s a w e l l known Eocene speciei^of Bathysiphon and has 
been r e co rded from many l owe r T e r t i a r y hor i zons of the v/orld. 
Occurrence : 
Rare i n sample niimber I2 
12 
Suborder 








Quinque locu l ina 
Quinque locu l ina sp, 
P l a t e 1, f i g u r e 1 




d ' o r b i g n y , 1826 
D e s c r i p t i o n : 
Tes t o f moderate s i z e , one and a h a l f t ime as 
l ong as broad j chambers r a t h e r d i s t i n c t , i n f l a t e d 
qu innue l ocu l ine not e m b r a c i n g ; sutures v/ell marked 
depressed ; p e r i o h e r y rounded. 
Dimensions : ( i n mm) 
Length 
Breadth 
D i scuss i on : 
0 .55 
0.33 
A f ew specijnens of m i l i o l l d s , p o s s i b l y b e l ong ing 
t o the genus. Qu inque locu l ina , were found i n the p r e s e n t 
m a t e r i a l but they cou ld not be ass i gned t o any p a r t i c u l a r 
specie/. However, more specimens are r e q u i r e d b e f o r e a 
s p e c i f i c name can be g i v e n . 
Occurrence : 
Rare i n sample numbers I g , I3 
Suborder 















Lagena sp . 
P l a t e 1, f i g u r e 5 
D e s c r i p t i o n : 
Tes t f r e e , u n i l o c u l a r ; w a l l c a l c a r e o u s , v e r y 
f i n e l y p e r f o r a t e ; s u r f a c e ornamented w i t h t h i n , minute, 
s c a t t e r e d t u b e r c l e s ; ape r ture rounded w i t h s l i g h t 
e x t e r n a l neck , not r a d i a t e . 
Dimensions : { i n ram, ) 
Maximxam d iameter 
Minimum d iamete r 
0 .55 
0.27 
Discuss i on : 
Only three specimens o f Lagena v/ere found i n the 
p r e s e n t m a t e r i a l , Thig i s the f i r s t r e c o rd of Lagena 
f rom the I n t e r - t r a p p e a n beds of the Rajahmundry a r e a . 
Occurrence : 









D i s c o r b i s 
J^iscorbis sp . 
P l a t e 1, 
F i g u r e 4a, b . 
Ehrenberg, 1838 
i i l i renberg, 1838 
Ehrenberg , 1838 
Lamarck, 1804 
D e s c r i p t i o n : 
Test f r e e , sma l l , l ovz -sp i red , t r o c h o s p i r a l , v e n t r a l 
s i d e depressed i n the m idd l e , d o r s a l s i d e s l i g h t l y convex 
but n e a r l y f l a t a t the c e n t r e ; p e r i p h e r y l o b u l a t e , rounded; 
chambers w e l l marked, g r a d u a l l y i n c r e a s i n g i n s i z e v/ith 
growth, s l i g h t l y i n f l a t e d , f i v e t o s i x i n the l a s t whor l ; 
sutures d i s t i n c t , non - l imba te , excep t f o r the l a s t tv^o o r 
t h r e e , depressed , backward c u r v i n g ; s p i r a l suture w e l l 
p 
mariied; v e n t r a l s i d e w i t h overlapping i c p e r f o r a t e f l a p s 
a long the sutures and s h i e l d i n g the umb i l i cus ; aper t i i re 
s imple s l i t l i k e a t the inner margin o f the l a s t chamber 
on u m b i l i c a l s i d e , ex t end ing s l i g h t l y up t o the p e r i p h e r y 
and c o v e r ed by a narrow f l a p of the f i n a l chamber; w a l l 
c a l c a r e o u s , modera t l y p e r f o r a t e , r a d i a l ; su r f a c e smooth. 
Dimensions ; ( i n mm. ) 
Major d iameter 
Minor d i ame t e r 
Mixinum diarcete: 
0.23 t o 0 .35 
0.20 t o 0.30 
0.00 t o 0.13 
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Discuss i on : 
Both s i n i s t r a l l y and dex t ra l l y c o i l ed t es ts have 
been found in the present spec ies , '^ he lambilical s ide 
is genera l ly concave, "•'•'he preservat ion is usually 
i i i5)erfect . 
The p r e s en t spec i es somev/hat resembles Disc orb i s 
a l a t a Le C a l v e z , 1949, f rom the Eocene o f France and i t 
a l s o resembles D j s c o r b i s b r a c t i f e r a Le Ga l v e z , 1949, a l s o 
f r om the Eocene o f P r ance . 
Occurrence : 
'• '^his specie^ i s r a r e l y found i n sample number 
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Supe r f am i l y 






Rosa l ine 
Hosa l lna sp 
P l a t e 1, 




d ' o r b i g n y , 1826 
D e s c r i p t i o n : 
Tes t depressed , c i r c u l a r t o o v a l i n o u t l i n e , lov/ 
s p i r e d ; d o r s a l s i d e convex , e v o l u t e , v e n t r a l s ide concave 
i n v o l u t e ; chambers f a i r l y w e l l marked, i n f l a t e d , f i v e t o 
s i x i n the f i n a l who r l , g r a d u a l l y i n c r e a s i n g i n s i z e w i t h 
grov/th; d o r s a l sutures d i s t i n c t , l a s t two or th ree l i m b a t e , 
s l i g h t l y depressed , g e n t l y curved, v e n t r a l sutures d i s t i n c t , 
s l i g h t l y curved and depressed but u s u a l l y f i l l e d up; p e r i -
phery subacute, l o b u l a t e j nature of the v e n t r a l umbi l i cus 
not c l e a r due t:) i m p e r f e c t p r e s e r v a t i o n ; aper ture on the 
v e n t r a l s i d e , r a t h e r i n d i s t i n c t but appears t o be c ove r ed 
by a p r o j e c t i n g l obe o f the inner margin of l a s t chamber; 
w a l l c a l c a r e o u s , modera t l y p e r f o r a t e , smooth. 
Diamensions ; ( i n mm.) 
Major d iamete r 





Both the s i n i s t r a l and d e x t r a l t e s t s are p r e s e n t 
and the v a r i a t i o n has been observed i n the shape o f the 
t e s t . The d o r s a l s ide may be a lmost f l a t to f a i r l y 
convex and the p e r i p h e r y v a r i e s f rom subacute t o 
rounded. 
The p r esen t specimens show c l o s e resemblance 
t o D i s co rb ina sub -v i l a rdeboana Rzehak, 1888, d e s c r i b e d 
f rom the Eocene t o \:?)per Ol igocene of Aus t r i a and 
Czechos l a vak i a . 
Occurrence ; 
This s o e c i e s i s abundently found i n sample 
numbers I g , I^* 
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E IPH ID I IME 
P r o t e l o h i d i u m 
Shrenberg , 1839 
Go l loway , 1933 
Go l l oway , 1933 
Haynes, 1956 
P ro t e l ph id ium sp. - A 
P l a t e 1, f i g u r e 5a, b . 
D e s c r i p t i o n : 
Tes t b i c o n v e x , f r e e^ i n f l a t e d ^ p l a n i s p i r a l and 
c omp l e t e l y i n v o l u t e ; chambers I n f l a t e d , f o u r to s i x 
i n the f i n a l v/horl, r a p i d l y e n l a r g i n g w i t h g rowth ; 
sutures w e l l marked, s l i g h t l y curved backv/ard and 
dep ressed ; p e r i p h e r y b road l y rounded, l o b u l a t e ; 
ape r ture i n d i s t i n c t a t the base o f the l a s t formed 
chamber ( i n t e r i o - m a r g i n a l ) ; u m b i l i c a l a reas s l i g h t l y 
depressed f i l l e d v/ith secondly s h e l l m a t e r i a l , e x t e n -
d ing a shor t d i s t a n c e a long the su tures ; v/all ca l ca r eous 
f i n e l y p e r f o r a t e w i t h r a d i a l m i c r o s t r u c t u r e . 
Dimensions ; { i n mm. ) 
D iameter 
Thickness 
0.22 t o 0.30 
0.12 t o 0 .17 
D i s cuss i on ; 
Pev/ specimens of P ro t e l ph id ium were foxmd i n the 
p r e s e n t m a t e r i a l . 
Occurrence : 
Th is spec i e s occ; irs r a r e l y i n sample number I g 
Supe r f am i l y 







P ro t e l ph id ium 
Ehrenberg, 1839 
Ge l l oway , 1935 
Gallov/ay, 1933 
Haynes, 1955 
P ro t e l ph id ium sp . - B 
P l a t e 1, f i g u r e 7 a, b . 
Descr - io t ion 
Test f r e e b i c o n v e x , p l a n i s p i r a l , s l i g h t l y l onge r 
than broad and con^Dletly i n v o l u t e ; p e r i p h e r y b road l y 
rounded and f a i r l y w e l l l o b u l a t e ; chambers w e l l marked, 
the number v a r i e s f rom 8 t o 10 a t the p e r i p h e r y , g r a d u a l l y 
I n c r e a s i n g i n s i z e w i th g rowth ; sutures d i s t i n c t , s l i g h t l y 
curved and some v/hat dep ressed , ape r tu r e not c l e a r due 
t o i m p e r f e c t s t a t e o f p r e s e r v a t i o n but appears t o be a t 
the base of the inner marg in o f t b e l a s t form^slchamber 
( i n t e r i o - m a r g i n a l ) , l ambi l i ca l r e g i o n s l i g h t l y r a i s e d 
and f i l l e d w i t h g ranu la r secondry s h e l l m a t e r i a l ; w a l l 
t h i c k , c a l c a r e o u s , f i n e l y p e r f o r a t e w i t h r a d i a l m i c r o -
s t r u c t u r e s . 
Dimensions : ( i n mm. ) 
Diameter 
Thickness 
D i s cuss i on : 
0 .20 t o 0 .30 
0.10 t o 0.13 
P ro t e lph id ium sp . _ B d i f f e r s f rom P ro t e l ph id ium sp . A 
i n hav ing -w®^- number of chambers i n the f i n a l v/horl and 
20 
(t^ 
in^hav ing a b road l y rounded p e r i p h e r y . 
Occurrence : 
This s p a c i e s i s r a r e l y found i n sanple number I3, 
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Supe r f am i l y CASSIDULINAGEA d ' o r b i g n y , 1839 
Fami ly NONIONIDAE Schu l t z e , 1854 
Sub fami ly CHILOSTOIvIELLINAE Brady , 1881 
Genus Nonion De M o n t f o r t , 1808 
Nonion sp . 
P l a t e 1, f i g u r e s 10 a , b; 11 a , b . 
D e s c r i p t i o n : 
Test f r e e , b i c o n v e x , p l a n i s p i r a l , s l i g h t l y l o n g e r 
than broad, c omp l e t l y i n v o l u t e and some what conpressed ; 
p e r i p h e r y e n t i r e t o s l i g h t l y l o b u l a t e , subacute ; u m b i l i c a l 
r e g i o n hav ing rouiided boss , surrounded by g ranu lar mass 
o f secondry s h e l l m a t e r i a l , ex t end ing towards the a p e r t u r a l 
f a c e ; sutures d i s t i n c t ^ s l i g h t l y curved and g e n e r a l l y f l u s h 
w i th the s u r f a c e ; number of chambers v a r i e s f rom t en t o 
f i f t e e n , v e r y g r a d u a l l y e n l a r g i n g w i th g rowth ; a p e r t u r a l 
f a c e t r i a n g u l a r i n o u t l i n e , s l i g h t l y convex ; aper ture 
not c l e a r l y v i s i b l e due t o i m p e r f e c t s t a t e o f p r e s e r v a t i o n 
but appears to be s imple a t the base o f the a p e r t u r a l f a c e 
( i n t e r i o - m a r g i n a l ) ; w a l l f i n e l y p e r f o r a t e , c a l c a r e o u s , 
v/ith g ranu la r m i c r o s t r u c t u r e , 
Dimensions : ( i n mm. ) 
Diameter - 0.23 t o 0 .40 
Thickness - 0 .12 t o 0 .20 
Dimoi^hism; 
Both the m i c rosphe r i c and mega lospher i c g e n e r a t i o n s 
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were d i s t i n g u i s h e d , '^he m i c r o sphe r i c forms have an almost 
e n t i r e o e r i p h e r y and the p r o l o c u l u s d iamete r i s 12 Ai-
The mega lospher i c forms have s l i g h t l y l o b u l a t e p e r i p h e r y 
and the p r o l o cu lus d iamete r i s 28 >u. 
D i s cuss i on : 
The s p e c i e s shows some resemblance t o Nonion l a e v e 
( d 'Orb i gny ) . 
Occurrence : 
'• '^his s o e c i e i s abundent ly found i n sample 
numbers I ^ , I g , I 3 . 
Ghaoter 5, 
PALAEOCOLOGY 
'i^e I n t e r - t r a p p e a n beds o f the feteru area v/ere 
found exposed on ly a t one l o c a l i t y ( l o c a l i t y I ) and, 
t h e r e f o r e , i t has not been p o s s i b l e t o draw p r e c i s e 
p a l a e o c o l o g i c a l c o n c l u s i o n o f the r e g i o n . However, some 
broad g e n e r a l i s a t i o n s can be made on the b a s i s of m i c r o -
f o s s i l s r e c o v e r e d f rom these beds . 
. The I n t e r - t r a p p e a n beds of -che Ka te ru area a r e 'the 
r e s u l t o f l m a r i n e t r a n s g r e s s i o n v/Mch took p l a c e dur ing 
lower Eocene t imes . The m i c r o f o s s i l assemblage i s v a r i e d 
and i n t e r e s t i n g . I t inc ludes s e v e r a l forms o f f o r a m i n i f e r a , 
ostracod!^ sharks t e e t h , oph iuro id o s s i c l e s and chara f r u i t s . 
The f o r a m i n i f e r a compr ise ' ei^-ht s p e c i e s o f which P r o t e l o h i -
dlum sp. A and B, Honion s p , , D i s c o r b i s sp . and Rosa l i n e sp . 
are r a t h e r abund^int f o rms . 
In the Recent seas the m i l i o l i d s are found i n warm 
marine environments of inner n e r i t i c zone . They have a l s o 
been recorded f rom the brakish-v/ater env i ronment . 
In Recent v/aters D i s co rb i s occurs abundent ly a t 
depths l e s s than 160 f e e t , and p r e f e r s r a t h e r s h a l l o w , 
watei^ marine^ env i ronment . Nonion t o l e r a t e s wide range 
o f s a l i n i t y v a r i a t i o n s and i s more f r e q u e n t i n sha l l ow , 
e p i n e r i t i c , env i ronment . S i m i l a r l y P ro t e lph id ium i s 
a l s o a marine genus and p r e f e r s sha l l ow v/ater c o n d i t i o n s . 
Rosa l lna and Bathysiphon are a l s o marine g e n e r a . 
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S i m i l a r l y l a g ena i s a l s o a mar ine genus . 
^he presence o f Ophiuro id o s s i c l e s i n the I n t e r -
l^oia.'z-
t r appeans o f the Ka te ru a r e a appears t o have a/^eco l og l ca l 
c 
s l g n i f l c a r | b . The Qphiuro ids are c h a r a c t e r i s t i c a l l y mar ine 
organisms and m a j o r i t y o f Recent s p e c i e s i i P h a b i t ^ a zone 
l y i n g between the l o w - t i d e mark and 180 f e e t . The p r e s ence 
o f s h a r k ? t e e t h i n the sed iments a l s o i n d i c a t e s marine 
env i ronment of d e p o s i t i o n , "^ he chara are f r e s h w a t e r 
a l g a e and the occur r ence o f chara f r u i t s a long¥ ; i th th e 
marine fo rms i n t h e s e beds , i s o f g r e a t v a l u e i n i n f e r y i l n g 
the env i ronment under which these sed iments were l a i d 
dovm. The presence o f chara f r u i t s would, then, s u g g e s t 
t h a t t h e r e was an i n f l u e n c e o f f r e s h w a t e r i n the b a s i n 
o f d e p o s i t i o n , 
h. 
On the b a s i s o f m i c r o f a u n a l e v i d e n c e , i t can be 
i n f e r r e d t h a t the I n t e r - t r a p p e a n beds o f the Kate ru area 
were l a i d down i n a shal lov/, warm, r a t h e r e s t u r i n e 
env i ronment which was not f a r o f f f r o m the shore l i n e , 
Ghaoter 6. 
COMPOSITION AND AGE OF MIGROPAUM 
The I n t e r - r r a p p e a n beds o f the Kateru area c o n t a i n 
a f a i r l y r i c h mic ro fa t ina l assemblage . In a l l e i g h t forms 
o f f o r a m i n i f e r a ( v i d e t a b l e 1 ) , v/ere found out of ?/hich 
one each belon^gs t o f a m i l y A s t r o r h i z i d a e , f a m i l y I < I i l i o l i dae , 
Nodosar i idae and Non ion idae , and two each t o D i s co rb i dae 
and E l ^ h i d i i d a e . 
The f o r a m i n i f e r a i n g e n e r a l are r a r e e x c ep t 
Rosa l ina sp . and Nonion sp. 
'•'•'he f o r a m i n i f e r a l spe c i e s of the I n t e r - t r a p p e a n 
beds o f the Kateru area show c l o s e a f f i n i t i e s w i t h c e r t a i n 
we l l -known Eocene s p e c i e s . 
Ba thy s iphon sp . show^ c l o s e resemblance t o 
Bathysiphon eocen icus d e s c r i b e d f rom the Eocene o f 
C a l i f o r n i a by Cushman and Hanna. I t i s a we l l -known 
Eocene s p e c i e s and has been d e s c r i b e d f rom many Lower 
T e r t i a r y h o r i z o n s o f the w o r l d . P ro t e l ph id ium sp. - B 
shov/s resemblance t o P ro t e l ph id ium h o f k e r i » Haynes, 1956, 
d e s c r i b e d f rom the Palaeocene o f Eng land. Honion sp . 
shovfs some resemblance t o JJpnion l a e v e ( d ' o r b i g n y ) 
o r i g i n a l l y d e s c r i b e d f rom the Eocene of P a r i s bas in . 
Rosa l ina sp . of the p r e s e n t m a t e r i a l might be Rosa l ina 
sub-v i l /ardeboana Rzehak, 1888, d e s c r i b e d f rom the 
Eocene t o upper Ol igocene o f A u s t r i a . D i s c o rb i s sp , 
shows resemblance t o D i s c o r b i s a l a t a Le Ca l v e z , 1949, 
and D i s c o r b i s b r a c t i f e r a Le C a l v e z , 1949, bo th d e s c r i b e d 
f rom the Eocene of P rance . 
26 
The p r e s e n t work supports the e a r l i e r v i ews 
t h a t the I n t e r - t r a p p e a n beds of the Kateru area are 
Lo&ja-Y 
o fyEocene a g e . 
S U M M E R Y 
A s y s t ema t i c study o f the f o r a r t i i n i f e r a l fauna f r om 
the I n t e r - t r a p o e a n s of the Kateru area has been made, 
Ihe ^n te r - t rappeans y i e l d e d a t o t a l o f e i g h t s p e c i e s 
o f P o r a m l n i f s r a b e s i d e s s e v e r a l forms o f Ostracoda, 
Ophiuroid Q s s i c l e s , shark t e e t h and Chara f r u i t s . The 
dominant genera of F o r a m i n i f e r a are Nonion and Rosa l l na . 
On the bas i s o f f o r a m i n l f e r a l f auna , a sha l l ow , warm, 
n e a r - s h o r e , r a t h e r e s t u r i n e environment o f d e p o s i t i o n 
i s deduced. The f o r a m i n l f e r a l e v i d ence s p o i n t s t o a 
l ower Eocene age f o r these beds . 
A C K N O W L E D G M E N T 
The author i s g r e a t l y indeb t ed t o P r o f . P . Ahmad, 
Hsad of the Geo logy Department, A l i g a r h Muslim I f t i i v e r s l t y , 
f o r cons tant encouragement and p r o v i d i n g a l l the f a c i l i t i e s 
My pro found thanlcs a r e due t o Dr. S . N . B h a l l a , 
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U n i v e r s i t y , f o r sugges t ing the problem, gu idance , and 
encouragement dur ing the course of the p r e s e n t v/ork. 
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/'^•C 4\ <» 'V tx /V 
E X P M A T I O N OP PLATE 
( A l l f i g u r e s X 80 ) 
F i g , 1 - Qulnque locu l ina sp . 
P i g . 2 - Ba thy s iphon sp. 
P i g . 3 - Lagena sp. 
P i g . D i s c o rb i s sp . 
4a . - Dorsa l v i e w 
413. - V e n t r a l v i ew 
i^'ig. 5 - P ro t e lph id ium sp. - A 
5a. - S ide v i ew 
5b, - A p e r t u r a l viev/ 
P i g . 6 - Rosa l ina sp . 
F i g . 7- P ro t e lph id ium sp . - B 
5a. - S ide v i ew 
5b. - A p e r t u r a l viev/ 
P i g . 8 - Ophiuroid O s s i c l e s 
P i g . 9- Shark t o o t h 
P i g . 10- Nonion s p m i c r o s p h e r i c form 
10a. - S ide v i ew 
10b. - A p e r t u r a l v i ew 
P i g . 11- Nonion sp. n e g a l o s p h e r i c f o rm 
l l a - S ide view-
l i b - A p e r t u r a l v i ew 
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PLATE I 
(Table 
DISTRIBUTION OP FORAINIFEPA IN THB INTER-TRAPPEAN BEDS 
- 1 ) 
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I I R 
LEGEND 
A - Abundent (^IB specimens ) 
R - Rare (l-l© specimens) 
- M i c r o f o s s i l s absent 

